Decreased long-chain fatty acyl CoA elongation activity in quaking and jimpy mouse brain: deficiency in one enzyme or multiple enzyme activities?
Using long-chain fatty acyl CoAs (arachidoyl CoA and behenoyl CoA), a decrease in overall fatty acid chain elongation activity was observed in the quaking and jimpy mouse brain microsomes relative to controls. Arachidoyl CoA (20:0) and behenoyl CoA (22:0) elongation activities were depressed to about 50% and 80% of control values in quaking and jimpy mice, respectively. Measurement of the individual enzymatic activities of the elongation system revealed a single deficiency in enzyme activity; only the condensation activity was reduced to the same extent as total elongation in both quaking and jimpy mice. The activities of the other three enzymes, beta-ketoacyl CoA reductase, beta-hydroxyacyl CoA dehydrase, and trans-2-enoyl CoA reductase, in both mutants were similar to the activities present in the control mouse. In addition, the activities of these three enzymes were more than two to three orders of magnitude greater than the condensing enzyme activity in all three groups, establishing that the condensing enzyme catalyzes the rate-limiting reaction step of total elongation. When the elongation of palmitoyl CoA was measured, only a 25% decrease in total elongation occurred in both mutants; a similar percent decrease in the condensation of palmitoyl CoA also was observed. The activities of the other three enzymes were unaffected. These results support the concept of either multiple elongation pathways or multiple condensing enzymes.